In vivo transdermal delivery of leuprolide using microneedles and iontophoresis.
The objective of this study was to investigate the use of iontophoresis and/or microneedles to enhance transdermal delivery of leuprolide acetate in vivo in hairless rats. Microporation was achieved using 500 μm long maltose microneedles and pore formation was confirmed using dye binding studies, histology studies, calcein imaging studies, pore permeability index calculation and trans-epidermal water loss measurement. Iontophoresis was performed using liquid reservoir patch with inbuilt silver wire electrode and a current density of 0.1 mA/cm2 was applied for 4 hours. Delivery studies were performed using microneedles and iontophoresis alone and in combination. Passive studies involving delivery through intact skin and injections of drug solution administered subcutaneously served as controls. Blood samples were collected at predetermined time points and plasma samples were analyzed for drug using ELISA. Significantly higher drug levels were detected at the end of 6 hours treatment by microneedles alone treatment (0.98 ± 0.08 ng/ml) as compared to passive (0.36 ± 0.22 ng/ml) delivery (p < 0.05). Further, three times more drug was found to be present systemically with iontophoresis alone (3.47 ± 0.03 ng/ml) or by combination (3.54 ± 0.08 ng/ml) treatments as compared to microneedles alone treatment (p < 0.05) at the end of treatment duration. When compared to iontophoresis alone treatment, combination treatment resulted in faster drug delivery due to propulsion of the drug through the preformed micropores. In conclusion, the use of microneedles and/or iontophoresis seems promising for the transdermal delivery of peptide like leuprolide acetate.